Adaptive increase in adenylyl cyclase activity in NG108-15 and S49 cells induced by chronic treatment with inhibitory drugs is not due to a decrease in cyclic AMP concentrations.
NG108-15 neuroblastoma x glioma hybrid cells and S49 lymphoma cells exhibit an enhancement in adenylyl cyclase activity after chronic treatment with receptor agonists that acutely inhibit the enzyme. Using agonists that activate five distinct inhibitory receptors in NG108-15 cells, we have found that there is a correlation between the extent of acute inhibition of prostaglandin E1 (PGE1)-stimulated cAMP accumulation and efficacy for induction of enhanced PGE1 stimulation of cAMP accumulation after chronic treatment and withdrawal. Chronic treatment with dideoxyadenosine, which acutely inhibits adenylyl cyclase activity by a mechanism independent or cell surface receptors or pertussis toxin-sensitive G proteins, did not induce enhanced PGE1 stimulation of cAMP accumulation in NG108-15 cells or forskolin stimulation of cAMP accumulation in S49 cells. While control basal cAMP concentrations were acutely decreased by carbachol in NG108-15 cells and by somatostatin in S49 cells, when the cAMP concentrations were maintained above the control basal values with a phosphodiesterase inhibitor, chronic treatment with these inhibitory drugs nonetheless resulted in enhanced cAMP responses in both NG108-15 and S49 cells. These results provide evidence that the initial decrement in cAMP concentrations caused by inhibitory drug is not the requisite signal for inducing the subsequent sensitization of adenylyl cyclase in NG108-15 and S49 cells but that activation of a pertussis toxin-sensitive G protein is involved in the development of this important adaptation.